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In a wide band radio frequency (RF) simulcast communications system analog voice signals are distributed in a digitized form over 
high speed data channels and processed as high speed data. A conventional Ericsson, Inc. EDACS® simulcast communications system is 
improved by altering the apparatus and manner by which "clear voice" (analog voice) is distributed from a control point and 'Viligned" at 
the multiple transmitter sites for simultaneous RF broadcasting. The EDACS simulcast system digital data stream alignment process can 
then produce the requisite time domain alignment of digitized "clear voice" signals widiout the need for costly analog audio alignment 
procedures and equipment 



FOR THE PURPOSES OF INFORMATION ONLY 



^^J^J^'^^S!?^^^^^^ intcmational 



apfdications under the PCT. 



AM 


Aimaua 


CB 


AT 


Attsim 


GB 


AU 


AutnlU 


GN 


BB 


BtfiiMlot 


GR 


BE 


n»iiiiiii.i 
iwq(Uiiu 


HU 


BF 


Bozkma Puo 


IE 


BG 


BulgarUi 


IT 


Bl 


Bwiht 


JP 


BR 


Brazil 


KB 


BY 


Bcluiis 


KG 


CA 


Ounda 


KP 


CF 


Ceiitttl Alricm Republic 




CG 




KR 


CH 


Switzerland 


KZ 


a 


Ceiedlvoire 


U 


CM 


CmMBTDOD 


LK 


CN 


China 


LR 


CS 


CzechMlovakia 


LT 


CZ 


Czech Repubtic 


LU 


DE 


Gcnnaoy 


LV 


DK 


Dcnmnfc 


MC 


KB 


Ectoaia 


MD 


ES 


SpuD 


MG 


n 


Finland 


ML 






MN 


GA 


Gabon 


MR 



UnitBd KingdoBi 
Geoigia 



Oieecc 



Italy 
Japan 
Kenya 
KyigystsD 

Demoaadc Ptoplc't Republic 
oTKoiea 

Republic of Korea 
Kazakhstan 
Liec htoi st e in 
Sri Lanka 
Libcna 



LuxeznbouTg 
Uavia 



RcpnbHc of Moldova 



Mali 

MoQgolia 



MW 


Malawi 


MX 


Mexico 


NB 


Niger 


NL 


Nctfuriinda 


NO 


Nocway 


N2 


New Zealand 


PL 


Pblaid 


PT 


EVmiigal 


RO 


Rooiania 


m 


Rmaian Pedenaioo 


SD 


SudMi 


SB 


Sweden 


SG 




SI 


Slovenia 


SK 


SlofvaUa 


SN 


Senegal 


sz 


SwazilaDd 


TO 


Chad 


TC 


Togo 


TJ 


T^pkiitan 


TT 


Trinidad and Tob^ 


UA 


Ukiaine 


UG 


Uganda 


US 


UuiedStaieaof Amcriai 


UZ 


UzbekiatMi 


VN 


Viet Nam 



wo 97/12455 



PCTAJS96/15376 



SIMULCAST SYSTEM HAVING DIGITIZED "CLEAR VOICE" 

CROSS-REFERENCES TO 
RELATED APPLICATIONS A ND PATENTS 

This application is somewhat related to commonly-assigned U.S. 
Patent No. 5,172,396 to Rose et al., issued on December 15, 1992, entitled 
"Public Service Trunking Simulcast System," and U.S. Patent No. 5,127,101 
to Rose, Jr., issued June 30, 1992. entitled "Simulcast Auto Alignment 
System." This application is also somewhat related to the followmg 
commonJy-assigned copending applications: serial number 07/824,123 of 
Brown et al. entitled "Self Correction of PST Simulcast System Tuning", 
filed January 22, 1992 (Attorney Docket Number 46-444; Client Reference 
No. 45-MR-644) and serial number 08/364,467 of Brown entitled 
"Simulcast Resynchronization Improvement Using GPS", filed 
December 27, 1994 (Attorney Docket Number 46-790; Client Reference No. 
EL8475-RLMR). The disclosures of each of the above patents and 
applications are incorporated by reference as if expressly set forth herein. 

FIELD OF THF I^JV1^NT^n^I 

This invention relates to radio fi-equency (RF) signal transmission 
systems, and in particular to "simulcasting" systems for providmg the 
simultaneous transmission of the same information by two or more 
separately located RF transmitters. More particularly, the invention relates 

1 
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to an improvement in the alignment of "clear voice" (non-encrypted analog 
voice) audio signals between transmitting sites. 

n-ansmitting site to provide adequate coverage to a large desired 
coverage area due to FCC power limitations, geographical and/or 
other factors. For example, go^ emment entities commonly use land- 
mobile radio communications systems to provide communications 
between a headquarters and ^ a^ious mobile and portable radio users 
that roam throughout the jurisdiction of the governmental entitv'. In 
some cases the geographical area of iurisdiction is so large that it is 
not possible for a single land-based RF transmitting site to cover it. 
Even if the effective radiated power of the single transmission site 
was sufficiently great to cover the entire area, users in outlying or 
fringe areas might receive onl\- sp6tt>- service because of the "line-of- 
site" nature of VHF transmissions and or due to geographical 
obstructions (e.g., hills, bridges, buildings, and the curvamre of the 
earth) interposed between the single n-ansmitter site and various 
fringe locations within the co\ erage area. 

One known way to expand the coverage area is to provide multiple, 
"simulcasting" transminmg sites. In order to simplify mobile radio 
operation and conser\ e radio frequency spectrum, such "simulcasting" RF 
transmitting sites all transmit substantially identical signals at substantially 
identical times on substantially identical radio frequencies. Such 
"simulcasting" eliminates control o^ erhead and other complexities 
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associated with perfonning "hand offs" from one RF transmitting site 
coverage area to another as is common, for example, in cellular and "multi- 
site" RF communications systems. So-called "simulcasting" digitally 
trunked RF repeater systems are generally known. The following is a listing 
(which is by no means exhaustive) of prior docmnents that describe various 
aspects of RF transmission sunulcasting and related issues: 

U.S. Patent No. 5,172,396 to Rose et al.; 
U.S. Patent No. 4,903,321 to Hall et al.; 
U.S. Patent No. 4,696,052 to Breeden; 
U.S. Patent No. 4,696,051 to Breeden; 
U.S. Patent No. 4,718,109 to Breeden et al. 
U.S. Patent No. 5,245,634 to Averbuch; 
U.S. Patent No. 5,287,550 to Fennell et al; 
U.S. Patent No. 4,782,499 to Clendening; 
^ ^ U.S. Patent No. 5,052,028 to Zwack; 

U.S. Patent No. 4,570,265 to Thro; 
U.S. Patent No. 4,516,269 to Krinock; 
U.S. Patent No. 4,475,246 to Batlivala et al.; 
U.S. Patent No. 4,317,220 to Martin; 
20 U.S. Patent No. 4,972,410 to Cohen et al.; 

U.S. Patent No. 4,608,699 to Batlivala et al.; 
U.S. Patent No. 4,918,437 to Jasinski et al.; 
U.S. Patent No. 4,578,815 to Persinotti; 
U.S. Patent No. 5,003,617 to Epsom et al.; 
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U.S. Patent No. 4,939,746 to Childress; 

U.S. Patent No. 4,903,262 to Dissosway et al.; 

U.S. Patent No. 4,926,496 to Cole et al.; 

U.S. Patent No. 4,968,966 to Jasinski et al; 

U.S. Patent No. 3,902,161 to Kiowaski et al; 

U.S. Patent No. 4,218,654 to Ogawa et al; 

U.S. Patent No. 4,255,815 to Osbom: 
U.S. Patent No. 4,41 1,007 to Rodman et al; 
U.S. Patent No. 4,414,661 to Karlsn-om; 
U.S. Patent No. 4,472,802 to Pin et al.; 
U.S. Patent No. 5,046,128 to Bennen; 
U.S. Patent No. 5,014,344 to Goldberg; 
U.S. Patent No. 4,850,032 to Freeburg: 
U.S. Patent No. 4,597, 105 to Freeburg: and 
Japanese Patent Disclosure No. 61-107826. 



20 



U.S. Patent No. 5, 172,396, issued December 15, 1992 to Rose et al.. 
entitled "Public Service Trunking Simulcast System", discloses atnmked 
radio simulcast system having control site and remote site architectures that 
include RF transmission timing synchronization features that are relevant to 
the presently preferred exemplary embodiment. In addition, U.S. Patent 
No. 4,903.321, issued February 20, 1990 to Hall et al.. entitled "Radio 
Trunkmg Fault Detection System," discloses a tnmked radio repeater system 
having a radio frequency repeater site architecmre that includes fauh and 
call testing and failure detection features that are somewhat relevant to the 
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present invention. These patents are both commonly assigned to the 
assignee of the present invention and are both incorporated by reference 
herein. 

While simulcasting thus provides various advantages as compared to 
other techniques for expanding coverage area, it also introduces its own 
particular set of complexities that must be dealt with. By way of illustration, 
please refer to FIGURE lA - which is a schematic diagram of an exemplary 
three-site simulcasting digitally trunked land-mobile RF communications 
system 10. System 10 includes three simulcasting transmitting sites. SI. S2 
and S3. The transmissions of site SI cover the coverage area A 1, and 
similarly, the transmissions of sites S2 and S3 cover respective coverage 
areas A2, A3. A central control point C coupled to each of sites SI, S2 and 
S3 via respective communication links (L1-L3) delivers, in real time, 
substantially identical signaling (including digital control channel signaling 
and associated timing information) for transmission by the various sites! 

Each RF channel at all sites is modulated with amplimde, phase and 
time delay corrected infonnation. To accomplish this, time, phase and 
amplitude stable communication links must be provided between a main 
control point site and all otiier simulcast transmit sites by means of a high 
quality phase-stable back-bone communication system arrangement (e.g., 
radio, microwave or fiber optic). In this regard, commercial wire-common- 
catriers do not provide the degree of stability required for simulcast; 
whereas, dedicated, user controlled, voice/data grade, synchronous 
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multiplex used in conjunction with radio, microwave or fiber optic back- 
bone distribution paths most effectively do provide the needed 
communications circuits and stability for simulcast. 

Exemplary system 10 is preferably a digitally tiimked simulcast 
communications system of die t>pe marketed by Ericsson, Inc. under the 
trade name EDACS. This system provides a digital RF control channel and 
plural RF working channels. In such a digitally tnmked system, an 
exemplary mobile radio unit M within one (or more) of coverage areas Al- 
A3 continuously monitors an "outbound" digital control channel when it is 
not actually engaged in active communications on a working channel with 
other units. Mobile M may request conmiunications by transmitting a 
channel assignment request message on an "inbound" control channel. 
Upon receipt of such channel assignment request (and presuming that at 
least one working channel is available for temporary assignment to mobile 
unit M and other units with which mobile unit M wishes to communicate), 
conti-ol point C responds by causing a control channel assignment message 
to be transmitted by each site S1-S3 over the outbound control channel. In 
simulcast system 10, this channel assignment message is transmitted 
simultaneously by each of transmitting sites S 1-S3 over the same outbound 
conti-ol channel fi-equency (such that mobile unit M and other mobile units 
"called" by the channel assignment message will receive the message 
regardless within which coverage areas A1-A3 they may happen to be 
located). Mobile unit M (and oflier called mobile units) respond to the 
received outbound trunking contirol channel assignment message by 
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changing frequency to an RF working channel and conducting 
communications on the working channel. Once the working channel 
communications are concluded, the mobile unit M (and other called mobile 
units) return to monitoring the outbound control channel for additional 
5 messages directed to them. 

Referring once again to FIGURE 1 A. suppose mobile unit M is 
located within an overlap area X wherein co\'erage areas A2 and A3 overlap 
one another. Within this overlap area X, mobile unit M will receive 
(perhaps at approximately equal signal strength levels) the outbound control 

10 channel transmission of site S2 and also the outbound control channel 

transmission of site S3. Simulcast sx'Stem 10 is appropriately designed such 
that such outbound control channel transmissions from sites S2 and S3 are 
on substantially the same RF frequency so that no heterodjiiing or other 
interference occurs. Similarly, control point C sends, over links L1-L3, 

15 substantially identical outbound control channel messages for transmission 
by each of sites S 1-S3. 

However, a problem can arise if the outbound control channels are 
not precisely synchronized to one another. A transceiver located within 
overlap region X that receives outbound control channel s\Tichronization 
20 signals delayed with respect to one another by even a small time period 
(e.g., more than a one-half bit period or about 52 microseconds for 9600 
baud operation) could end up losing bits and. or temporarily losing 
synchronization, bit recovery and error checking capabilities. 
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Delays due to the limited speed at which electromagnetic waves 
propagate must be taken into account in systems simulcasting data at high 
data transmission rates (an RF signal travels "only" about 300 meters intone 
microsecond). It is possible (and usually necessary) to adjust the relative 
effective radiated power levels of the site transmitters so that the distances 
across the overlap regions X are kept less than a desired maximum 
distance - and thus, the difference in the RF propagation delay times across 
an overlap region due to the differem RF path lengths between the site and a 
receiver within the overlap region is minimized. Even with this 
optimization, however, it has been found that (due to the additional 
differential delay caused by the different RF path lengths) a maximum 
system differential delay stability- of ±5 microseconds must be observed to 
guarantee that the transceiver in any arbitraiy location within a typical 
overlap region X will receive the corresponding digital signal bit edges 
within 52 microseconds of one another. 

Fortunately, it is typicaUy possible to minimize time delay 
differences to on the order of a microsecond through various known 
techniques. For example, it is well known in the art to introduce adjustable 
delay networks (and phase equalization networks) in line with some or all of 
inter-site links Ll-LS to compensate for inherent differential link delay 
times (see U.S. Patem No. 4,516.269 to Krinock. and U.S. Patents 
Nos. 4,696,051 and 4,696,052 to Breeden, for example). Conventional 
microwave and fiber optic link chamiels exhibit amplitude, phase and delay 
characteristics that are extremely stable over long periods of time fe.a.. 
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many months), so that such additional delays, once adjusted, guarantee that 
a signal input into all of the inter-site links L 1-L3 at the same time will 
arrive at the other ends of the links at ahnost exactly the same time. The 
same or additional delays can be used to compensate for different, constant 
5 delay times introduced by signal processing equipment at the sites S 1-S3 to 
provide simultaneous coherent transmission of the signals by the different 
sites. For example, die above-identified Rose et al. patent application 
describes a technique wherein additional frequency and timing infomation 
is provided to each site over one or more particular inter-site link channels 

10 so as to eliminate timing ambiguities that may resuh from the use of 
conventional multi-level multi-phase protocol-t\'pe modems. In this 
manner, the above mentioned simulcast system forces coherence at the start 
of data transmission on a particular established communications path, thus 
correcting for any multi-bit ambisuit>- created by the inter-site 

15 communication link modem. 

Referring now to FIGURE IB which generally depicts an Ericsson, 
Inc. multiple site simulcast transmission system of the type described in 
accordance with the above mentioned Rose et al. patent, a "master" resynch 
(resynchronization signal) circuit 100 located at control point site C 
20 produces reference edges/tones, e.g., at 2400 Hz and 300 Hz, that are sent to 
each transmit site (S 1-S2) on a dedicated channel over the inter-site 
communication links (LI-L2). Although FIGURE IB depicts only a central 
site and two transmit sites for illustration, actual simulcast operations may 
include numerous transmit sites similarly in communication with the central 
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Site. Digital and voice data aligned to the 2400 Hz and 300 Hz reference 
signals is also sent via the communication links (L1-L2) between control 
point C and the transmit sites (S 1-S2). The lower (300 Hz) tone is used as a 
"gating" reference (for read-out timing of a broadcast data buffer at the 
transmit sites) and the higher (2400 Hz) tone is used as a data clocking 
frequency reference. Each transmit site (S I-S2) in the simulcast system 
includes a "universal" (i.e., common hardware) resynchronization circuit for 
recovering reference edges from the tones. By peifonnance of a periodic 
"resynch" operation the universal res>'nch circuit at each simulcast system 
site re-aligns the broadcast data received via the inter-site links to these 
reference edges. Consequently, as previously mentioned above, it is 
required that the signal paths for these reference tones (conventionally 
provided via the inter-site links) be of high quality and very phase-stable as 
any variation or noise in these signals will have an adverse affect on overall 
15 simulcast system performance. 



Conventionally, in Ericsson, Inc.'s wide band (i.e., 800 MHZ) 
simulcast systems the following three distinct type of infonnation signals 
distributed from a control point to multiple transmitter sites: (1) "Clear 
Voice" (analog voice signals); (2) low speed data (LSD); and (3) high speed 
data (which could be digitally encrypted voice). These signals must be 
carefuUy controlled in the time domain with the necessar}- precision required 
to provide simultaneous RF broadcasts at tiie multiple spatially displaced 
transmitter sites. "Clear Voice" is communicated to/from the transmitting 
sites on a dedicated delay-corrected voice channel. Similarly, the low speed 
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data, which conventionally is common to all channels, is converted to a 
separate audio band signal by using a conventional FSK modem, and 
handled as another Clear Voice path to each site. High speed data is 
conmiunicated to/from the sites at 9.6K baud via a multi-phase modem 
5 channel and adjusted for the appropriate RF transmission delay by precision 
digital delay circuitr\' and synchronization circuitry' at each site. In 
accordance with an important aspect pro\ ided by the present invention, 
Ericsson, Inc/s wide band EDACSS simulcast system is improved by 
altering the conventional manner and apparatus by which Clear Voice is 

10 distributed from a control point and "aligned" at the multiple transmitter 

sites. More specifically, the present invention contemplates distributing the 
analog Clear Voice signals in a digitized form so that the conventional 
EDACS simulcast digital data stream alignment process will produce the 
requisite alignment of "clear voice" signals without the need for cosriy 

15 analog audio alignment procedures and equipment. 

Precise alignment of audio in a con\ enrional Ericsson, Inc. EDACS 
Simulcast system can require a considerable amount of time, skill and 
equipment. The primary goal of the alignment process is to exactiy match 
the amplitude and phase response for each transmission path. This includes 
20 the path link to the transmitter site as well the path as to the transmitter 
itself By digitizing the analog Clear Voice signals, the analog audio 
information is easily replicated and distributed between the transmitter sites 
and other simulcast system sites including the control point. Distributing the 
digitized Clear Voice over the simulcast system high speed digital data 
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Channels allows processing the digitized audio infonnation with the EDACS 
ReSynch circuitry at each transmitter site so that absolute signal timing 
alignment for each signal path is accurately obtained. Consequently, in 
accordance with the present invention, alignment of the now digitized Clear 
Voice audio information between transmitter sites requires no additional 
processing since it occurs "automaticalK " as a consequence die of aligmnent 
of the high speed digital data stream b>- the EDACS ReS>Tich circuitry. In 
addition, the EDACS ReSynch will also maintain the coirect Clear Voice 
aligrmient. 



15 



1 0 Each transmitter site ultimateh- con\ erts the digitized audio back to 

analog for transmission. This is implemented identically at all sites using a 
digital signal processor to insure that the distributed signals arriving at each 
site match. The present invention also contemplates distributing "Low 
speed data" (LSD) to transmitter sites as high speed digital data by 
oversampling the LSD, distributing it to all sites and relying on the EDACS 
ReSynch circuitry at each site to align it to provide proper simulcast timing. 
To accomplish distribution of low speed data in titis manner, a modification 
IS made to the ReSynch circuitry to allow it to operate at the slower LSD bit 
rate. SpecificaUy, the mechanism for initiating a ReSjuch operation is 
modified such that whenever the simulcast system control site sv^itches to 
what would ordinarily be an "analog" mode for LSD signal distribution, tiie 
A/D (analog/digital) mode indication signal line provided to each site in 
conventional EDACS systems is instead used to trigger a ReSynch operation 
(as opposed to relying, for example, on imbedded data to trigger the 
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ReSynch). An alternative embodiment contemplates sending the LSD (low 
speed data) over the 9600 baud channel and inhibiting ReSynch during that 
time, as described in assignee"s copending 900 MHZ Narrowband Simulcast 
system patent application. The above alternatives all send low speed data 
5 separately from Clear Voice, to be added later at the transmit site. (Ano±er 
possible alternative is to embed the LSD in the digitized voice data stream 
and before broadcasting the Clear Voice signals the LSD could be extracted 
from the stream and reconstructed, assuming that the same procedure is 
precisely matched in the time domain at all transmitter sites). 

10 BRIEF DESCRIPTION OF THE DRAWINGS 

These and other features and advantages of the present invention will 
become more completely understood by referring to the following detailed 
description of presently preferred exemplary embodiments in conjunction 
with the FIGURES in which like reference numerals refer to like elements 
15 throughout: 

FIGURE I A is a basic diagrammatic illustration of a simple multisite 
RF conmiunication simulcast system; 

FIGURE IB is a general schematic illustration of a central control 
20 point for a multisite RF conununication simulcast system example; 
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FIGURE 2 is a block diagram illusiiating simulcast Clear Voice 
audio signal path in a conventional EDACS simulcast system; 

FIGURE 3 is a block diagram illustrating an improved simulcast 
audio signal path arrangement for the distribution of Clear Voice signals 
accordance with the present invention: 



10 



PETAIf F.n DFSrWTPT^ n N OF THF np AVV^Tvr^^cf 

In the foUowing description, for purposes of explanation and not 
limitation, specific details are set forth, such as particular circuits, circuit 
components, interfaces, techniques, etc. in order to provide a thorough 
understanding of the present invention. However, it will be apparent to one 
skiUed in the art that the present invention may be practiced in other 
embodiments that depart from these specific details. In other instances, 
detailed descriptions of well knov,Ti methods and programming procedures, 
devices, and circuits are omitted so not to obscure the description of the 
15 present invention with unnecessaT>- detail. 

FIGURE 2 illustrates a basic example of the simulcast Clear Voice 
(analog audio) signal path in a conventional EDACS simulcast system. 
Concepmally, the Clear Voice signal path for a particular simulcast 
transmission site can be broken dov,'n into a "receive audio" section 200 and 
20 a "transmit audio" section 201. Receive section 200 processes incoming 
Clear Voice signals originating from mobile units for introducrion and 
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distriburion throughout the simulcast network via a dedicated voice channel. 
Transmit section 201 processes outgoing simulcast Clear Voice signals via a 
similar dedicated voice channel. In the receive audio section. Clear Voice 
signals originating from mobile units (not sho\vn) are picked up by a 
5 simulcasting site receiver 202 (e.g., S 1, S2 or S3 in FIGURE 1 A) and 

communicated to a control point site over a landline link, for example, via 
microwave link transmitter 204 and link receiver 206. Voter/audio 
modulator 208 selects the incoming signal and provides proper modulation. 
Compression amplifier 210 produces signal compression and noise 
1 0 reduction for reliable routing via the voice channels between simulcast sites. 
Audio bridge 212 interfaces analog audio signals to communication link 
channels between the simulcast sites. Audio equalizer 214 and delay 216 
provide signal decompression and delay correction at each site for proper 
simulcasting. Microwave transmitter 218 and receiver 220 form one part of 
1 5 the landline communication link to a simulcast broadcast site along with 
microwave transmitter 204 and receiver 206. Specific embodiments and 
operation of the foregoing elements discussed above with reference to 
FIGURE 2 are described in greater detail in one or more of the above 
mentioned related applications and patents. 
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Referring now to FIGURE 3, an improved simulcast arrangement for 
the distribution of Clear Voice signals in accordance with the present 
invention is discussed. As before, receive audio section 300 processes 
incoming Clear Voice signals originating from mobile units and transmit 
secnon 301 processes outgoing simulcast Clear Voice signals via similar 
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dedicated voice channels. Clear Voice signals origmating from mobile units 
(not shown) are picked up by site receiver 302 and communicated to a 
control point site via microwave link transmitter 304 and link receiver 306. 
Voter/audio modulator 308 selects the incoming signal and provides proper 
modulation. Compression amplifier 310 produces signal compression and 
noise reduction for reliable routing on the modem channels between 
simulcast sites. Analog-to-digital convener 3 12 converts the analog Clear 
Voice signals to digital signals by sampling and integrates the digitized 
signals through data selecting arrangement 3 14 into an existing high speed 
digital data channel 3 1 6 assigned for the associated simulcast site. Data 
selector arrangement 3 14 is controlled to select either digitized Clear Voice 
input from AID converter 312 or the normal simulcast system high speed 
digital channel data. Preferably, voice/data control input 315 utilizes the 
conventional EDACS simulcast system A D control signal line to provide 
selector 314 with an indication of operation in digitized Clear Voice mode. 
Microwave transmitter 318 and receiver 320 fonn part of the landline 
communication link to a simulcast broadcast site along with microwave 
transmitter 304 and receiver 206. 



The conventional EDACS ReSx-nch unit for high speed digital data 
20 channel path 322 at the site automaticalh- aligns the digitized Clear Voice 
signals in the time domain before providing the signals to digital-to-analog 
converter 323 for conversion to analog voice for proper simulcast 
broadcasting via site transmitter 324. 
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While the invention has been described m connection with what is 
presently considered to be the most practical and preferred embodiment, it is 
to be understood that the invention is not to be limited to the disclosed 
embodiment, but on the contrary, is intended to cover various modifications 
and equivalent arrangements included within the spirit and scope of the 
appended claims. 
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WHATisri AiMFP F,<f 



1 

7 



4 
5 



I. In a simulcasting radio frequency (RF) communications system of 
the type having a central site providing a stream of high speed data signals 
to plural RF transmitter sites, and each of said transmitter sites including a 
data buffer that receives and stores the stream of high speed data signals, 
said data signals received at each said transmitter site having time 

6 ambiguities with respect to said data signals received at another said 

7 transmitter site, an improved method for distribution of analog voice signals 

8 comprising the steps of; 

converting analog voice signals to digital voice signals; 
integrating said digital voice signals onto a preexisting simulcast 

1 1 system high speed digital data communications channel for distribution to 

12 simulcast broadcast sites; and 
receiving and aligning said digital voice signals at each of said 

simulcast broadcast sites as a consequence of automatic resynchronization of 
1 5 said high speed digital data communications channel. 



9 
10 



13 
14 



1 2. A method for distribution of analog voice signals as in claim 1 

2 wherein the step of converting the analog voice signal converts the analog 

3 signal to a 9.6k baud digital voice sicnal. 



1 

7 



3. A method for distribution of analog voice signals as in claim 2 
wherein die step of integrating the digital voice signals integrates tiie digital 
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3 voice signals to the digital data conununication channel which is a 9.6k baud 

4 signal. 

1 4. The method for distribution of analog voice signals in which an 

2 analog tone signal is embedded on the analog voice signals and said step of 

3 converting analog voice signals includes converting both the analog voice 

4 and embedded tone signal to the digital voice signals and the step of 

5 receiving and aligning said digital voice signal is followed by a further step 

6 of extracting the tone signal from die digital voice signals. 
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